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1
L. - WINDTL~L - For Gur experimentsw usedan

~yne~unnelcmpr%i~~ [See Fig.1):

ccne,cowezgingat am azngleof about40°.

‘workingsection,cylir.drical,O.3Cn. ~ di~eter
and‘0.56m. InLength.

cone,divergingat an angleof 7–1/2degrees.

Suetion-fan,actuatsdby an electricmotozby means
of a belt.-

TM variGuspartsof thefluearemadeof sheetmetal

wi~hautogenousweldir~gZLUaaze joined‘kogetherby flanges

wit>-boltsand join~s.

T6 increasethe.efficiencyof the fan (previwslyused

ho~es wereboredrounditscasingin ozdertoas a blower), _

facilitatetheevacuationof zkeexhaustair.

Tke~elocityoft-n-eairstreaminthemr-kingsection

ispraoticallyproportior~al.to thenwber offamrevolu-

—.
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tions. Itreaches90m. per secondfor585revolutions

andfora totalpowerof theelectricmotorof about20

HP, Whichcorrespondsto a coefficientofutilizationof

2.15includingtheefficiencyoftheengine>of itsbelt

transmissionandof thefan.

Insteadof havinga workingsectionwitha diameter

of 0.30m., we canhaveoneof 0.20or 0.40m. Thisis

managedby havingjunctionflangesof convenientdiameter

on theconverginganddivergingcones.

Witha workingsection-of0.20m. thevelocitiesob-

tainedaresmallerforthe same

thanwitha sectionof0.30m.
r

of0.20m. ismuchtocsmallto

numberof fanrevolutions

Furthermore,thedianeter

allowofneglectingthein-

fluenceofthe walls onthebcdiesbeingtested.

Thesteadinessof theairstreamis notvery good,and

thismakesitnecessaryto repeattheexperiments.We ob-

servevariationsof2 to 3 ~ at speedsof 80 to 90m/see.

Steadinessmaybe improvedby givingthecollectorat the

entrancea suitableformandby placinga

theentranceof theworkingsection.

2. - BALANCE- Weusedthebalance

honeycombat

previouslyused

by M. lh.uraininhisexperimentson spheres(seeBulletin

‘oftheStCyr I.A.T.- No. 11). Itconsistsof a vertical

frme of steeltubing,oscillatingon twoknife–edgesfixed

to a woodenstand.T170horizontaltubesfixed

ticalframempportthescale-panmountedona

tc thever-

knife-edge,

.

and

—



-3-

theregulatingomnterweight. .

Thewholedeviceisverylightandverysensitive(sen-

sitiveness0.5grmme). The spheresto be testedareweZd-1
ed to a steelwire1 mm. indiameterwhichcm be hooked

on theframeof’thebalance.A turnbuckleisusedforgiv–

ingtherequiredrigidityto thesupportingwire. Thewire

entersandleavestheexperimen%alchamberby tm lorigitud-

i.nalslots2 mm. wideand30mm.long. Theseslotsallow

thewireto oscillatefreely,tittheyalsoletin air.

Theresultingperturbationistakenintoaccount,as stated

below,by gaugingthezesistanceofthe supportingwireby

directmeasurement.

REMARK- Theadvisabilityof constructingan enclosed

space~o includethatpartGfthetunnelcontainingthe

workingsection,hasbeenconsidered.Ifthatweredone,

theoutsidepressurewouldbe in equilibriumwiththepres-

sureinsidethetunnel,andthustheinletof airthrough

theslctswouldbe avoided.

MEASURINGT13EVELC?OITYOF’THE.AIRSTREAM- Thevelocity

of theairstreamintheworkingseotionismeasuredby

meansof a micromanometerconnectedwitha smallholebored

perpendicularlythroughthe wallof thesectionat a cer-

taindistancein frontof thespherebeingtested.The

holebeingthusplaced,themic~omanometerregistersthe

staticpressureof thestream. .

We havecheckedthe indicationsgivenby thernicrcman-



-4-

ometerconnectedwiththeholewiththosegivenby’another

micro?mnometerconnectedwitha STANDARDPITOTTUBE,and

foundthemto agree.ThePitottubein questionis ofthe

Brabbeetypeandgivesindicationsof theform:

h beingthequntityof water(inmm.]readonthemicro-
ranometer,

d thedensityoftheair,

g theaccelerationofgravity.

FortheStan6.azdPitottubeused,weassumedK = 1.

Thevelocityof theairstreamisthen
---—.-

v= Jp

At 15°and?60mm.wehave d= 1.225

and ‘15°,’760

givenby therelation:

--—.. -

= 4Jh”

Forany conditionswhateveroftemperatureandpres- -

sure,U= shallhave:
.---—___

1
1.225

‘t,H= ‘~5b,y60 dt,H

Fromcomparisonsmadebetweenthe indicationsh given

by theStandardPitottubeandtheindicationsH given

by thestaticpressureopening,wehave

Thisrelationholds

tested.areinterposedin

H= 1.06h.

goodevenwhen

thealxstream,

therelation:

thespheresbeing

.

—
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REMARK1. - In ourearlyexperimentswemeasuredthe

velocityof theairstreamdirectwiththePitottube,but

wehadto giveup thismethodbecausetheperturbation

causedinthestream,especiallyathighvelocities,by the

Pitottubeplacedforwardofthespherereactedon itand

&i&toztedthemeasurements.

JUMARK11.- Forcalculatingthevelocityby therela-

tion: .

- ---———

‘t,H=
/1.225

‘150,760J % ,H

thepressureH mustbe takenequalto theactualpressuxe

of theairstreaminmovement.Fora surroundingbarometri-

aalpressureequaltoHo~ thepressureH willbe givenby:

At lowspeeds,(below40m/see.),~ islessthan

100mm, of water,that“is,7.4mm. ofmercury,NOW, Ho iS

of theorderof 750mm. Theerrorin H by neglecting

d W doesnotexceed1%. Theerrorin thespeedwillnot
2g
exceed0.5$,

At highspeeds,theerrorin H and in V cannotbe

neglected.For instance,forV = 80m., wehave& = 400mm.
2g

of water,thatis,29.5mm. ofmercury.

Theerrorin H is 4% andtheerrorin V willbe of

theorderof 2*. It is,therefore,necessaryto allowfor

them,
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Wehavethuscalculatedihespeeds,takingintoao-

countthe.actualpressureH.

REMARKII1. - Thevaluesof thetotalresistanceR have

beenbroughtto thenormalcoalitions15°a,nd760mm. If

a measureNH hasbeenfoundinanyconditions@ateverof

temperaturet andpressureH, wehavefirstcalculated:
- - _—--

J1.225
‘tH= ‘15~,760 c%,H

we thencalculated:

R =R ~ 1.225
~50,760 t,H ‘t ,H

with d determinedas statedabove,and~ mau R150,760

correspondto thespeed ‘t,H.

4. - PREVICIJSMEASUREMENTOFTfUIE’RESISTANCE.,@F.THE

SUPPORTINGWIRE- Wehavemeasuredfordifferentspeeds

theresistanceofthesupportingwireplaced,withoutsphere,

in theexperimentalchamber.

ThecoefficientK == calculatedby thesemeasure-s?
mentsvariesslightly.Itsmeanvalueis K = 0.063,a

figurenearto thGsefoundbyM. Eiffelfortheresist~c~

of wires.

To deducetheresistanceof the sphereitselffromthe

measurementmadewiththesphereand itssupportingwire,

wehavetakenintoaccountthatpartof thewiresribjected

to theactionof theairstreamoutsideof thesphere.
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If D isthediameterofthesphereinmm., theCor-

reoticntobe a~pliedto thetotalmeasurement‘t inov-

derto findtheresistanceRs of the sphereitself,Wiil

be givenby therelation:

R~ = Rt - RfX 30~G:D

The spherestestedwereofpolishedsteel.Thetrdi-

ameterswererespectively:19.-8mm.;28.5mm.;39.5mm.;

50.5mm.;59.8mm.;69.8mm.

“5. - COMPARISONWITHPREVIOUSRESTJLTS.-Onthegraph

giveninFig.2 wehavelaidoffthevaluesof K found

in ourexperimentsas a functionof theproductVR (V,

speedinm/see.;R, dia.me~erinm.)

Onthesamegraphwehavereproduced:

a) Theresultsfoundby M. Eiffelon spheresof160,.

244,and330mm. indiameter,respectively,in a tunnel
I

witha diameterof 2.00m. ●

b) Theresultsfoundby CaptainCostanziona sphere

44.4m. in diameterina tunnel0.36m. indiameter.
.

c) Theresultsfoundby M.”lIaurainon spheresofvar-

iousdiametersina WINDTUNNEL.

d) The resultsfoundby M. Loukiannofon sphereshav-

ingrespectivediametersof 56mm.I168mm.~ 118mm.-d

240mm. inthetunnelof the ImperialTechnicalSchoolat

MOSC30W.
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It willbe noticedthatthereisa notabledisagree-

mentbetweenourex~eriner.ttsandprevious

thefollowingpoints:

Is’t.ThecoefficientK beforethe

experiments,on

criticalspeedis

reachedhasbeenfoundnotablyhigherinourexperiments.
.

2nd. TheproductVRforwhiahisproducedtherapid

variationof thecoefficientK isalsomuchlargerin our

experiments.

3rd, Thevalue of thecoefficientK afterthecrit-

ical speedis

U. Eiffeland

experiments.

greaterin ourexperimentsthanin thoseof

M. M&urain,but smallerthanin Louklannofts

OnlyCap$ainCo~tanzi’sexperimentson the

44.4mm.sphereare inpartialagreementwithouts,at 3.east

so faras regardsthehighvalueof thecoefficientK be-

forethecriticalspeed.

DISCUSSION.- Onthewhole,we seethatthedifferent

experimentersarefarfromagreeingwitheachother. Cmly

theexperimentsofM. MaurainandM. Eiffelgiveresults

fairlyanalogousbothas to theabsolutevalueof K and

thecourseof thevariationsof K with

U. Eiffellsexperimentsws~emadein

diameterof 2.00m. withan airstreamnot

ialwalls.

VR.

a tunnelwitha

boundedby”mater-

M. Maurainrsexperimentsweremadein a windtunnel

witha SUCTIONflue. Theairdrawnin escapesintothesur-

roundingatmosphere,andat theplacewherethespheresare

--—— — —
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beingtestedit isnotlimitedbY materialwalls.

Tstheagreementbetweenthesetwoeqerimentersdue

to thiscircumstanceoftheabsenceofmaterialwalls?

M. Loukianncfoperatedina tunnel1.00m. in diame-

terwithmaterialwalls,butit is to be fearedthat,for

thesphereof 240m., thewallsexerciseda notablein-

fluence.~ theothe~hand,forthespheresof 56mm.and

118mm.he workedunderthe sameconditionsas M. Eiffel

forhisspheresof160and240mm. Thereis,however,a

notablediscrepancybetweentheresultsofM. Loukimnof

andthoseofEiffelandZlaurain,

icalspeed.

As regardsourownresults,

especiallyafterthecrit-

.
weconsiderthatthesole

objectionof theactionof thewallsisnotsufficientto

accountaltogetherforthedisagreementwiththeresultsof

otherexperimenters.For

39.2m. thedimensicmof

sameratioas thatof the

160and244

by thesame

tunnel.

We are

mm.; eventhe

thespheresof 19.8,28.5,and

thetunnel(390mm.)is-in the

Eiffeltunnelwiththespheresof

sphereof 50,5mm.isadmissible

rightas thesphereof 330mm. intheEiffel

thusunableto explain,forthemoment,thecause

of thesediscrepancies.We considerthatthequestionshould

be takenup againverymethodically,definingclearlyallthe

experimentalconditionsandutilizingvariousdimen~ion~Of

tunnelforthesamespheres.
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